Assessment of the relation between the initial viability and the attachment of freshly isolated rat hepatocytes used for the in vivo/in vitro DNA repair assay (UDS).
Crucial steps of the in vivo/in vitro DNA repair assay (UDS) are the hepatocyte isolation procedure and the establishment of the hepatocyte cultures. Since the attachment of the isolated hepatocytes on the surface of the culture vessel is an essential prerequisite for the in vitro part of this assay to yield scorable autoradiograms, we assessed the relation between the initial viabilities of hepatocyte preparations and the resulting attachment efficiencies from 286 rats. The initial viability was determined by means of the trypan blue dye exclusion assay. The actual cell number was corrected for the viability and a constant number of 2.5 x 10(5) viable cells were seeded into each well of gelatinized six-well dishes. The amount of adherent cells was determined after a 1.5-h attachment period using a recently described modification (Fautz et al., 1991) of the neutral red dye absorption assay. The attachment is described by the optical density at 540 nm obtained after the elution of neutral red from the adherent cells (OD540 value). To facilitate a comparison of the data we divided the 286 animals into eight arbitrary viability groups. The mean values of the viability groups were 53.1, 62.2, 66.3, 68.4, 70.9, 73.6, 76.9, and 84.0% living cells. Although there was a great interindividual variation, the resulting mean OD540 values were nearly uniform, about 0.5, in all eight groups, regardless of the initial viability of the hepatocytes. UDS data obtained from 46 animals treated with the positive control chemical 2-acetylaminofluorene demonstrated that there was no correlation between the in vitro DNA repair capacity and the initial viability or the attachment efficiency of the hepatocytes. Our results suggest that (i) great interindividual differences exist between the attachment of particular cell preparations with no regard to the initial viability, (ii) the correction of the cell number for viability leads to relatively uniform OD540 mean values and (iii) for an in vivo/in vitro UDS assay even cell suspensions with relatively low viabilities can be used since they will yield adherent cultures which are capable of DNA repair synthesis. The latter item often allows a reduction in the number of animals required for this in vivo assay because it is not necessary to perform repeated experiments because of low viability preparations.